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Arsenic in public supply bedrock wells in New England

In Massachusetts,
i iarsenic in 

groundwater 
appears to be pp
limited to zones in 
the east-central and 
northeast parts ofnortheast parts of 
the state



Bedrock units and study-area boundaries

S liSampling 
sites were 
selected 
to cover 
each rock 
unit in the 
study 
areaarea



A i bl kArsenic--black 
border circles 
are samples that p
exceed the 
standard



Uranium--
black border 
circles are 
samples that 
exceed theexceed the 
standard







Likelihood, by 
bedrock unit, that 
well water will 
exceed theexceed the 
arsenic standard



Likelihood, by 
bedrock unit, that 
well water will 
exceed theexceed the 
uranium standard



WATER PROSPECTING--ARSENIC
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Inferred locations 
of private wellsof private wells 
from tax and water 
supply database 

i dcomparisons and 
from the 1990 
census



Estimated number of wells affected
•Estimated by multiplying the number of

Estimated number of wells affected
Estimated by multiplying the number of 

estimated wells for a rock type times the 
probability for the rock type that a well will 
contain water that exceeds the standard.

F i 5 700 ll ti t d t•For arsenic 5,700 wells are estimated to 
exceed the limit.

•For uranium 3,300 wells are estimated to 
exceed the limit.



W t ti i ltWater-use questionnaire results
•66 percent of respondents with well 
water that exceeded the standard 
for arsenic were using the water forfor arsenic were using the water for 
drinking without treatment.

•93 percent of respondents with well 
water that exceeded the standards 
for uranium were using the water for 
drinking without treatment.



Report available online http://pubs.usgs.gov/sir/2011/5013/



Outreach to the PublicOutreach to the PublicOutreach to the PublicOutreach to the Public
•• Joint USGS/MDPH/MassDEP press release Joint USGS/MDPH/MassDEP press release 

idiidiproviding:providing:
–– Summary of resultsSummary of results

Where to obtain additional informationWhere to obtain additional information–– Where to obtain additional informationWhere to obtain additional information

•• MassDEP posts a general FAQ document MassDEP posts a general FAQ document 
regarding the USGS study results andregarding the USGS study results andregarding the USGS study results and regarding the USGS study results and 
comprehensive outreach material oncomprehensive outreach material on--lineline

•• MDPH posts Q & A document regardingMDPH posts Q & A document regardingMDPH posts Q & A document regarding MDPH posts Q & A document regarding 
urinalysis efforturinalysis effort

•• MassDEP and MDPH staff at 211 MEMA callMassDEP and MDPH staff at 211 MEMA callMassDEP and MDPH staff at 211 MEMA call MassDEP and MDPH staff at 211 MEMA call 
center on day of release and next daycenter on day of release and next day



Information Provided on MassDEP Web Information Provided on MassDEP Web 
SiteSite

•• LLink to USGS reportink to USGS report
•• GIS mapping toolGIS mapping tool
•• Town Maps showing arsenic and uranium Town Maps showing arsenic and uranium 

probability zonesprobability zones
•• Information regarding where to have water Information regarding where to have water 

analyzed and treatment options and cost analyzed and treatment options and cost 
ti tti testimatesestimates

•• Information regarding health risksInformation regarding health risks
k d dk d d•• Link to MDPH Q & A document regarding Link to MDPH Q & A document regarding 

urinalysis efforturinalysis effort







Statewide Arsenic Probability Statewide Arsenic Probability yy
MapMap

•• Insert following arsenic map on this slide:Insert following arsenic map on this slide:•• Insert following arsenic map on this slide:Insert following arsenic map on this slide:
•• http://www.mass.gov/dep/water/drinking/http://www.mass.gov/dep/water/drinking/

au/potential state ar pdfau/potential state ar pdfau/potential_state_ar.pdfau/potential_state_ar.pdf



Statewide Uranium Probability Statewide Uranium Probability yy
MapMap

•• Insert following uranium map on thisInsert following uranium map on this•• Insert following uranium map on this Insert following uranium map on this 
slide:slide:

•• http://www.mass.gov/dep/water/drinking/http://www.mass.gov/dep/water/drinking/
/ t ti l t t df/ t ti l t t dfau/potential_state_ur.pdfau/potential_state_ur.pdf



Individual Town Maps:Individual Town Maps:pp
Legend for Stow Arsenic MapLegend for Stow Arsenic Map





•• Westford is my preference for the uranium map but only if a legend appears.  It Westford is my preference for the uranium map but only if a legend appears.  It 
doesn’t appear when I download the map from home.  If it does I believe is will doesn’t appear when I download the map from home.  If it does I believe is will 
appear across the top of the map.  If so, split image in 2 as for the As map of Stow.appear across the top of the map.  If so, split image in 2 as for the As map of Stow.

•• If no legend for Westford use the uranium map for Townsend instead.  Don’t split the If no legend for Westford use the uranium map for Townsend instead.  Don’t split the g p pg p p
Townsend map in two because the legend appears along the right side of the map, Townsend map in two because the legend appears along the right side of the map, 
not along the top.not along the top.

•• http://www.mass.gov/dep/water/drinking/au/maps/westford_u.pdfhttp://www.mass.gov/dep/water/drinking/au/maps/westford_u.pdf



Public InquiriesPublic InquiriesPublic InquiriesPublic Inquiries
USGS report: USGS report: John Colman, USGSJohn Colman, USGS

jacolman@usgs.govjacolman@usgs.gov
508 490508 490--50275027

Health Effects:  Health Effects:  MDPHMDPH
617 624617 624--57575757

Arsenic Treatment:Arsenic Treatment: Joe Cerutti MassDEPJoe Cerutti MassDEPArsenic Treatment: Arsenic Treatment: Joe Cerutti, MassDEPJoe Cerutti, MassDEP
joseph.cerutti@state.ma.usjoseph.cerutti@state.ma.us
617 292617 292--58595859617 292617 292 58595859

Uranium Treatment: Uranium Treatment: Steve Hallem, Steve Hallem, MassDEPMassDEP
stephen.hallem@state.ma.usstephen.hallem@state.ma.uspp
617 292617 292--56815681



Arsenic Treatment OptionsArsenic Treatment OptionsArsenic Treatment OptionsArsenic Treatment Options

•• Point of Use vs. Point of EntryPoint of Use vs. Point of Entry

•• Composition:  As III  vs. As VComposition:  As III  vs. As V



Arsenic Treatment OptionsArsenic Treatment OptionsArsenic Treatment OptionsArsenic Treatment Options

Treatment Options:Treatment Options:
•• Filter Cartridges:Filter Cartridges: Iron OxideIron OxideFilter Cartridges:Filter Cartridges: Iron OxideIron Oxide

Activated AluminaActivated Alumina

•• Reverse Osmosis:Reverse Osmosis: Only filters As VOnly filters As V

•• Anion Exchange:Anion Exchange: Whole house treatmentWhole house treatment•• Anion Exchange:Anion Exchange: Whole house treatmentWhole house treatment



Uranium Treatment OptionsUranium Treatment OptionsUranium Treatment OptionsUranium Treatment Options

•• Reverse OsmosisReverse OsmosisReverse OsmosisReverse Osmosis

•• Anion ExchangeAnion Exchange•• Anion ExchangeAnion Exchange


